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T h e c o n c e n t r a t i o n o f P 8 0 B i n s a m p l e i s 4 8 . 4 4 x l 0 * * 6 m o l s . 
A l l p r e c i p i t a t e s w e r e c o l o r e d y e l l o w . T h e s o l u ­
t i o n s o f s a m p l e s N o s , 1 a n d 2 w e r e c o l o r l e s s a f t e r 
p r e c i p i t a t i o n . T h e o t h e r s a m p l e s c o n t a i n e d y e l l o w s o l ­
u t i o n s w h i c h i n d i c a t e d t h a t p r e c i p i t a t i o n w a s n o t c o m ­
p l e t e . B y d i l u t i n g t h e v o l u m e o f t h e y e l l o w c o l o r e d 
f i l t r a t e s a s m a l l y e l l o w p r e c i p i t a t e i s t h r o w n d o w n i m ­
m e d i a t e l y . A l s o , i f s e v e r a l g r a m s o f a m m o n i u m n i t r a t e 
a r e a d d e d t o a y e l l o w s o l u t i o n a s t i c k y y e l l o w p r e c i p ­
i t a t e f o r m s b u t t h e s o l u t i o n d o e s n o t b e c o m e c o l o r l e s s . 
S e v e r a l r u n s w e r e m a d e u s i n g a m o r e c o n c e n t r a t e d 
s o l u t i o n o f p h o s p h a t e . T h e r e s u l t s w e r e s i m i l a r t o 
t h o s e g i v e n a b o v e . H o w e v e r , w h e n t h e c o n c e n t r a t i o n o f 
t h e p h o s p h a t e i n c r e a s e s t h e n u m b e r o f m o l s o f e t h y l a l ­
c o h o l r e q u i r e d t o p r e v e n t p r e c i p i t a t i o n a l s o i n c r e a s e s . 
* N o t e : T h e n e g a t i v e s i g n f r e q u e n t l y f o u n d i n t h e t a b u -
- 1 0 -
l a t e d d a t a g i v e n I n t h i s p a p e r i n d i c a t e s t h a t a n e x ­
c e s s i v e a m o u n t o f s o d i u m h y d r o x i d e s o l u t i o n w a s r e ­
q u i r e d t o d i s s o l v e t h e y e l l o w p r e c i p i t a t e . T h a t i s , 
m o r e b a s e w a s u s e d t h a n s h o u l d h a v e b e e n u s e d t o d i s ­
s o l v e t h e y e l l o w a m m o n i u m p h o s p h o m o l y b d a t e i f p r e c i p ­
i t a t i o n h a d b e e n c a r r i e d o u t i n t h e a b s e n c e o f o r g a n i c 
m a t t e r . 
- 1 1 -
M o l s P 8 0 B x l 0 " 6 
S a m p l e M o . g o I s A d d e d h e l d i n s o l u t i o n 
1 0 . 1 3 4 - 0 . 9 1 
2 0 . 2 0 1 -3.87 
3 0 . 2 0 1 - 2 . 6 7 
4 0.268 - 2 . 0 4 
5 0 . 2 6 8 - 2 . 6 0 
6 0 .335 3.79 
7 0.335 9.65 
8 0 . 4 0 2 4 8 . 4 4 
9 0 . 4 0 2 4 8 , 4 4 
T h e c o n c e n t r a t i o n o f P 8 0 e i n s a m p l e i s 4 8 . 4 4 x l 0 " 8 m o l s . 
S a m p l e s c o n t a i n i n g 0 . 5 t o 1 m o l o f a l c o h o l w e r e 
r u n b u t t h e r e s u l t s o f a n a l y s e s a r e s i m i l a r t o s a m p l e s 
8 a n d 9. O n t h e a d d i t i o n o f 0 . 335 m o l s o r m o r e o f a l ­
c o h o l , p r e c i p i t a t i o n w a s n o t c o m p l e t e a n d e v e n a f t e r 
f i l t r a t i o n t h e f i l t r a t e s w e r e c o l o r e d y e l l o w . A s i n 
t h e c a s e w i t h e t h y l a l c o h o l , t h e y e l l o w f i l t r a t e s w h e n 
d i l u t e d g a v e a s m a l l y e l l o w p r e c i p i t a t e , i n c r e a s e d 
p r e c i p i t a t i o n f r o m t h e y e l l o w s o l u t i o n s w a s n o t o b t a i n e d 
w h e n a d d i t i o n a l a c i d m o l y b d a t e s o l u t i o n w a s a d d e d . T h e 
p r e s e n c e o f 0 . 4 0 2 m o l s o f a l c o h o l c o m p l e t e l y p r e v e n t s 
t h e p r e c i p i t a t i o n o f a m m o n i u m p h o s p h o m o l y b d a t e . 
fl-PROPYL A L C O H O L , CH8*CRa'CH80H 
- 1 2 -
S a m p l e N o . M o l s A d d e d h e l d i n s o l u t i o n 
1 0 . 1 3 4 - 0 . 3 5 
2 0.134 - 0 . 4 2 
3 0 . 2 0 1 - 0 . 9 8 
4 0 . 2 0 1 - 0 . 9 8 
5 0 . 2 6 8 - 0 . 9 2 
6 0 . 2 6 8 - 0 . 9 8 
7 0.335 6 . 4 0 
8 0.335 1 0 . 2 0 
9 0 . 4 0 2 4 6 . 0 0 
1 0 0 . 4 0 2 4 6 . 0 0 
P 8 0 B i n s a m p l e e q u a l s 4 6 . 0 0 x l 0 ~ * m o l s . 
T h e r e s u l t s o b t a i n e d f r o m t h i s r u n a r e v e r y s i m ­
i l a r t o t h e r e s u l t s g i v e n i n t h e f i r s t r u n . T h e d u p ­
l i c a t e s a m p l e s o f t h e l a t t e r r u n , h o w e v e r , a r e i n b e t * 
t e r a g r e e m e n t t h a n t h o s e o f t h e f i r s t r u n . T h e e x p l a n ­
a t i o n f o r t h e b e t t e r a g r e e m e n t i s n o t k n o w n . 
A n a d d i t i o n a l r u n w a s m a d e w i t h e n t i r e l y n e w 
s o l u t i o n s t o c h e c k t h e r e s u l t s o f t h e f o r m e r r u n g i v e n 
a b o v e . 
M o l s P s 0 B x l 0 " ° 
- 1 3 -
I t w i l l b e o b s e r v e d t h a t t h e r e s u l t s o f s a m p l e s 
i l e a , 6 a n a 7 o i t h e f i r s t r u n a n a s a m p l e s N o s . 7 a n a 8 
o f t h e l a s t r u n a r e n o t i n c l o s e a g r e e m e n t . I t i s n o t 
b e l i e v e d t h a t , t h i s d i f f e r e n c e i s c a u s e d b y e r r o r i n 
e x p e r i m e n t a l w o r k . T h e p r e c i p i t a t e s o f a l l f o u r 
s a m p l e s w e r e a p p a r e n t l y m o r e s o l u b l e t h a n a n o r d i n a r y 
y e l l o w p r e c i p i t a t e i n w a s h w a t e r , x h e f i l t r a t e s o f 
t h e s e s a m p l e s w e r e c o l o r e d y e l l o w . 
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M o l s F 8 0 B x l O " * 6 
S a m p l e N o . M o l s a d d e d h e l d I n s o l u t i o n 
1 0.055 - 1 . 4 b 
2 0 . 0 8 2 - 3 . 6 8 
3 0 . 0 8 2 - 4 . 3 6 
4 0 . 1 0 9 -0.70 
5 0 .109 -2.25 
6 0.137 1 1 . 1 2 
7 O.I37 1 0 . 8 4 
8 0 . 1 6 4 4 8 . 4 4 
9 0 . 1 6 4 4 8 . 4 4 
M o l s o r J ? 2 0 s i n s a m p l e e q u a l s 4 » . 4 4 x 1 0 " " ° 
T h e p r e c i p i t a t e s f r o m t h e f i r s t r i v e s a m p l e s w e r e 
y e l l o w i n c o l o r . T h e r e m a i n i n g f o u r s a m p l e s f a i l e d t o 
g i v e t h e o r d i n a r y c a n a r y y e l l o w p r e c i p i t a t e . Y e l l o w 
o i l y d r o p l e t s w e r e f o r m e d i n s a m p l e N o . 6 . S a m p l e N o . 
7 g a v e r e d o i l y d r o p l e t s e v e n t h o u g h t h e c o n c e n t r a t i o n 
o f o r g a n i c m a t t e r i s t h e s a m e a s i t i s i n s a m p l e N o , 6 . 
I n t h e o t h e r t w o s a m p l e s , r J o s . 8 a n d 9 , a y e l l o w i s h 
b r o w n o i i - i i i c e s u b s t a n c e f o r m e d o n t h e s u r f a c e o f t h e 
l i q u i d . O n d i s s o l v i n g p r e c i p i t a t e s f r o m s a m p l e s I N O S , 6 
a n d 7 i n e x c e s s b a s e a n d t i t r a t i n g t h e e x c e s s b a s e w i t n 
a c i d i , h e c o l o r o r t h e r e m a i n i n g s o l u t i o n s w e r e q u i t e 
d i f f e r e n t . O n t i t r a t i o n , s a m p l e N o . 6 g a v e a c o l o r l e s s 
N - B U T Y L A L C O H O L , G H 8 • ( C H 8 ) 8 * C H 8 0 H 
- l b -
s o i u t i o n . a a m p i e no, 7 g a v e a a a r - k Di-own s o l u t i o n 
a n d t h e e n d - p o i n t w a s d i f f i c u l t t o d e t e r m i n e w i t h 
p h e n o l p h t h a l e i n a s a n i n d i c a t o r . T h e p r e c i p i t a t e s 
o f s a m p l e s 8 a n d 9 c o m p l e t e l y d i s s o l v e d i n t h e 
w a s h w a t e r a n d n o d e t e r m i n a t i o n o f t h e p h o s p h o r u s 
w a s a t t e m p t e d . 
-16-
Sec-BUTYL ALCCHOL, C H S » C H 8 •CHOH'GHs 
Mols P s 0 5 x l 0 - 6 
Sample No. Mols added held In solution 
1 0.055 0.07 
2 0.055 0 . 21 
3 0 . 1 1 1 0.07 
4 0.166 1 .20 
5 0.166 1.06 
6 0.193 18.73 
7 0 .193 19.08 
C
O
 0.221 31.96 
9 0 .221 33.65 
10 0.249 34.43 
1 1 0.249 30.91 
12 0 .276 33.58 
13 0.276 38.44 
The concentration of P 3 C e in sample is 48.44x10" 
Samples Nos. 1 , 2, and 3 gave yellow precipitates. 
Greenish yellow precipitates were precipitated in 
samples 4 and 5 . Beginning with sample No. 6 and con­
tinuing through No. 13 a brownish yellow Jelly-like 
substance settled to the bottom of the flasks. The 
solutions were colorless as though all phosphorus had 
been precipitated as yellow ammonium phosphomolybdate. 
On washing the precipitates of samples Nos. 6 to 13 the 
Jelly changed to a yellow colored precipitate and the 
- 1 7 -
wash water added to the filtrate caused more yellow 
precipitate to form. The yellow precipitates formed 
from the jelly and from the filtrate were not canary 
yellow ones. They were of a much deeper color. 
Page missing from thesis 
-19-
ISO-BUTYL ALCOHOL, (CH3)SCH»CH 20H 
Mols P 8 0 6 x l 0 " 6 
Sample No, Mols^ added held In solution 
1 0,054 - 6 . 1 2 
2 0.054 - 3 , 5 9 
3 0.109 - 3 . 3 1 
4 0.109 -2 .67 
5 0.163 7 .95 
6 O . I63 1 1 . 5 4 
7 0.218 48.44 
8 0.218 48.44 
48 . 44x l0~ s mols of P 2 0 5 are present in each sample. 
Ordinary yellow precipitates were formed in 
samples 1, 2 , 3, and 4 . However, the remaining four 
samples underwent peculiar reactions. Instead of a yel­
low precipitate, brown oily droplets appeared in the 
bottom of both samples 5 and 6, There were no precip­
itates formed in flasks 7 and 8. A greenish yellow 
oil, however, appeared on the surface of the solutions. 
The brown oily droplets and the greenish yellow oil were 
filtered from the solutions. On washing the precipi­
tates with wash water further changes took place. The 
greenish yellow oil dissolved in the water. On dilut­
ing the filtrate, a yellow precipitate formed which had 
a tendency to stick to glass. Instead of the brown 
oily droplets dissolving in the wash water, a yellow 
- 2 0 -
s t i c k y p r e c i p i t a t e f o r m e d o n t h e f i l t e r p a p e r . T h e 
f i l t r a t e s f r o m s a m p l e s 5 a n d 6 , a l s o , y i e l d e d a y e l ­
l o w p r e c i p i t a t e u p o n f u r t h e r d i l u t i o n w i t h w a s h 
w a t e r . 

- P I -
D I S C U S S I O N O F T H E E F F E C T OF. A L C O H O L S 
E v e r y a l c o h o l , u s e d i n t h e s t u d y , h a s a d i s t u r b i n g 
e f f e c t o n t h e p r e c i p i t a t i o n o f a m m o n i u m p h o s p h o m o l y b d a t e . 
W h e n l a r g e a m o u n t s o f t h e v a r i o u s a l c o h o l s w e r e p r e s e n t 
i n t h e s a m p l e s t h e r e s u l t s o b t a i n e d w e r e n o t i n g o o d 
a g r e e m e n t w i t h e a c h o t h e r . T h e r e i s , h o w e v e r , s o m e s i m ­
i l a r i t y b e t w e e n t h e e f f e c t s o f e t h y l , N - p r o p y l , N - b u t y l , 
a n d t e r t i a r y b u t y l a l c o h o l s . Y e l l o w p r e c i p i t a t e s f o r m e d 
w h e n t h e a l c o h o l s w e r e p r e s e n t i n s m a l l a m o u n t s . W h e n 
l a r g e r a m o u n t s w e r e u s e d p r e c i p i t a t i o n w a s p r e v e n t e d a n d 
a l l s o l u t i o n s w e r e c o l o r e d y e l l o w . W h e n t h e o t h e r t w o 
b u t y l a l c o h o l s , s e c o n d a r y a n d t h e i s o - f o r m , w e r e s t u d ­
i e d t h e r e s u l t s I n d i c a t e t h a t n e w c o m p o u n d s w e r e , p r o b ­
a b l y , f o r m e d . 
F r o m t h e r e s u l t s w i t h e t h y l , N - p r o p y l , N - b u t y l , 
a n d t e r t i a r y b u t y l a l c o h o l s t h e d e g r e e o f d i s t u r b a n c e 
p e r m o l o f a l c o h o l s h o w s t h a t p r o b a b l y t h e l e n g t h o f 
c h a i n p l a y s a p a r t i n t h e p r e v e n t i o n o f p r e c i p i t a t i o n 
o f t h e y e l l o w c o m p o u n d . S i n c e n o r m a l y e l l o w p r e c i p i ­
t a t e s w e r e n o t f o u n d i n t h e p r e s e n c e o f s e c o n d a r y a n d 
i s o - b u t y l a l c o h o l s i t i s n o t k n o w n i f t h e l e n g t h o f 
c h a i n i n t h e s e a l c o h o l s p l a y s a p a r t i n t h e p r e v e n t i o n 
o f p r e c i p i t a t i o n o f t h e y e l l o w a m m o n i u m p h o s p h o m o l y b ­
d a t e . 
- 2 2 -
M o l s o f P g O g X l O " 6 
S a m p l e N o . M o l s a d d e d h e l d I n s o l u t i o n : 
1 0 . 1 3 2 - 2 . 5 3 
2 0 . 2 6 5 - 1 . 4 1 
3 0 . 2 6 5 - 4 . 2 4 
4 0 . 3 9 7 - 6 . 2 6 
5 0 . 3 9 7 - 7 . 1 8 
6 0 . 5 2 9 - 8 . 5 1 
7 0 . 5 2 9 - 5 . 1 4 
8 0 . 6 6 1 - 6 . 6 2 
9 0 . 7 9 4 - 0 . 7 7 
1 0 0 . 9 2 6 R e a c t i o n 
1 1 0 . 9 2 6 R e a c t i o n 
1 2 1 . 0 5 8 R e a c t i o n 
T h e c o n c e n t r a t i o n o f P s 0 6 i n s a m p l e i s 4 8 , 4 4 x 1 0 " " * 
B e a u t i f u l y e l l o w p r e c i p i t a t e s w e r e t h r o w n d o w n i n 
e a c h s a m p l e . W h e n 0 . 9 2 6 m o l s o f f o r m i c a c i d h a d b e e n 
a d d e d a v i o l e n t r e a c t i o n b e t w e e n n i t r i c a n d f o r m i c 
a c i d s b e g a n . T h e t e s t s w e r e s t o p p e d a t t h i s p o i n t . 
F O R M I G A C I D , H C O O H 
- 2 3 -
M o l s P 8 C 5 x l O ~ 6 
S a m p l e N o . M o l s a d d e d h e l d I n s o l u t i o n 
1 0,351 - 0 . 4 9 
2 0 .435 - 0 . 3 5 
3 0 .525 0 . 4 2 
4 0 .612 7 . 1 1 
5 0.700 4 8 . 4 4 
6 0 .875 4 8 . 4 4 
P g O e I n s a m p l e i s 4 8 . 4 4 x 1 0 " s m o l s . 
D u p l i c a t e r u n s a r e n o t g i v e n a b o v e . A d d i t i o n a l 
r u n s h a v e b e e n m a d e , h o w e v e r , a n d t h e p r e c i p i t a t i o n o f 
t h e y e l l o w c o m p o u n d i s p r e v e n t e d w h e n 0.700 m o l s o f 
a c i d h a v e b e e n a d d e d . 
T h e f i l t r a t e f r o m s a m p l e N o . 4 w a s c o l o r e d y e l l o w . 
I n s t e a d o f g i v i n g y e l l o w p r e c i p i t a t e s , s a m p l e s N o s . 5 
a n d 6 g a v e y e l l o w c o l o r e d s o l u t i o n s . I f 1 . 2 2 5 m o l s o f 
a c e t i c a c i d a r e a d d e d t o a s a m p l e , t h e p r e c i p i t a t i o n o f 
t h e y e l l o w a m m o n i u m p h o s p h o m o l y b d a t e w i l l b e p r e v e n t e d 
a n d t h e s o l u t i o n w i l l t a k e o n a y e l l o w i s h w h i t e a p p e a r ­
a n c e . 
A C E T I C A C I D , C H g C O O H 
- 2 4 -
M o l s P s O e x l O * " ° 
S a m p l e N o . M o l s a d d e d h e l d i n s o l u t i o n 
1 0 .133 0 . 6 3 
2 0 .266 0,42 
3 0.266 0.91 
4 0 .399 1.27 
5 0 .399 1 . 3 4 
6 0.532 4 8 . 4 4 
7 0.532 4 8 . 4 4 
8 0.665 4 8 . 4 4 
M o l s P S 0 B p r e s e n t i n s a m p l e e q u a l s 4 8 . 4 4 x l O ~ e 
T h e f i r s t f i v e s a m p l e s g a v e c o l o r l e s s s o l u t i o n s 
a n d t h e f i l t r a t e s w e r e c o l o r l e s s . T h e r e m a i n i n g t h r e e 
s a m p l e s g a v e n o p r e c i p i t a t e s , b u t t h e s o l u t i o n s a f t e r 
h a v i n g b e e n s h a k e n f o r t h i r t y m i n u t e s w e r e c o l o r e d 
y e l l o w . T h e l a s t t h r e e s a m p l e s , s h o w n a b o v e , w e r e a l ­
l o w e d t o s t a n d o v e r n i g h t . S m a l l p r e c i p i t a t e s s e t t l e d 
t o t h e b o t t o m o f t h e f l a s k s d u r i n g t h e n i g h t . 
N - P R O P I C N I C A C I D , C H 3 » C H 8 * C 0 0 H 
- 2 5 -
N - B U T Y R I C A C I D , C H 3 • ( C H 8 ) 8 * C O O H 
M o l s P g O g X l O " * 6 
S a m p l e H o , M o l s a d d e d h e l d I n s o l u t i o n 
1 0.055 - 3 . 1 6 
2 0 . 1 0 9 - 2 . 9 6 
3 0 . 1 6 4 - 5 . 7 7 
4 0 . 2 1 8 0 . 7 0 
5 0 . 2 7 3 4 8 . 4 4 
6 0 . 3 2 7 4 8 . 4 4 
E a c h s a m p l e c o n t a i n e d 4 8 . 4 4 x l 0 " 6 M o l s o f P 8 C 6 
Y e l l o w p r e c i p i t a t e s w e r e t h r o w n d o w n i n t h e f i r s t 
f o u r s a m p l e s . T h e l a s t t w o s a m p l e s g a v e a y e l l o w c o l ­
o r e d s o l u t i o n b u t n o p r e c i p i t a t e . T h e f i l t r a t e s r e s ­
u l t i n g f r o m f i l t r a t i o n o f t h e f i r s t f o u r s a m p l e s 
y i e l d e d a c o l o r l e s s s o l u t i o n . 
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M o l s P s 0 6 x l 0 " 6 
S a m p l e N o . M o l s a d d e d h e l d i n s o l u t i o n 
1 0.054 -3 .73 
2 0.107 - 0 . 1 4 
3 0.161 -9.85 
4 0.215 -2.39 
5 0.269 3.38 
6 0.322 7 . 1 1 
P s 0 5 i n s a m p l e i s 4 8 . 4 4 x l O * " 6 M o l s . 
P r e c i p i t a t e s f r o m t h e f i r s t f o u r s a m p l e s a p ­
p e a r e d t o b e o r d i n a r y c a n a r y - y e l l o w o n e s . I n t h e 
l a s t t w o s a m p l e s t h e s o l u b i l i t y o f t h e a c i d h a d 
b e e n e x c e e d e d a n d t h e p r e c i p i t a t e s w e r e f l o a t i n g i n 
t h e a c i d l a y e r . T h e w a t e r l a y e r w a s c o l o r l e s s . 
1 3 0 - B U T Y R I C A C I D . ( C H f l ) « C H C 0 0 H 
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DISCUSSION OF THE EFFECT OF THE LOWER MEMBEKS 
OF THE FATTY ACID SERIES 
The effects of the straight chain monobasic acids 
on the reaction are very similar to each other. when 
precipitation has been prevented by the acids, yellow 
solutions resulted. (Sufficient tests were not made 
with formic and iso-butyric acids to determine if com­
plete prevention of precipitation results from the 
presence of large amounts of these organic acids). 
As in the case of the alcohols, the degree of dis­
turbance on the reaction is greater for acids with long­
er chains. 
Page missing from thesis 
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O X A L I C A C I D , ( C 0 0 H ) 8 + 2 H 8 0 
M o l s P s O g X l O " * 6 
S a m p l e N o . M o l s a d d e d h e l d I n s o l u t i o n 
1 0 . 0 0 1 5 2 . 5 3 
2 0 . 0 0 3 2 - 2 . 9 3 
3 0 . 0 0 4 7 - 1 . 9 0 
4 0 . 0 0 6 3 - 0 . 9 2 
5 , 0 . 0 0 7 9 4 6 . 8 9 
6 0 . 0 1 5 8 4 6 . 8 9 
7 0 . 0 2 3 8 4 6 . 8 9 
P 8 0 8 i n s a m p l e i s 4 6 x 1 0 " 6 M o l s . 
O x a l i c a c i d n o t o n l y p r e v e n t s t h e p r e c i p i t a t i o n 
o f a m m o n i u m p h o s p h o m o l y b d a t e b u t a l s o d e s t r o y s t h e y e l ­
l o w c o l o r , c o n s e q u e n t l y , t h e q u a l i t a t i v e t e s t f o r p h o s ­
p h o r u s i s d e s t r o y e d . S a m p l e s N o s . 5 , 6 a n d 7 g a v e 
n e i t h e r a y e l l o w p r e c i p i t a t e n o r a c o l o r e d s o l u t i o n . 
I f 4 6 . 8 9 x 1 0 m o l s o f P 8 0 5 p r e s e n t a s t h e y e l l o w p r e ­
c i p i t a t e a r e a d d e d t o a s m a l l a m o u n t o f w a t e r a n d h e a t ­
e d I n t h e p r e s e n c e o f o x a l i c a c i d t h e y e l l o w p r e c i p i ­
t a t e w i l l d i s s o l v e . T h e a d d i t i o n o f n i t r i c a c i d , a m ­
m o n i u m n i t r a t e , a n d a c i d m o l y b d a t e s o l u t i o n w i l l n o t 
r e - p r e c i p i t a t e t h e y e l l o w c o m p o u n d . 
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M o l s P 8 0 B x l 0 " * 6 
S a m p l e N o . M o l s a d d e d h e l d i n s o l u t i o n 
1 0 . 1 8 0 1 1 . 8 3 
2 0 . 1 8 0 1 1 . 5 5 
3 0 . 3 5 9 1 1 . 7 5 
4 0 . 3 5 9 1 0 . 9 1 
5 0 . 4 4 9 9 . 9 2 
6 0 . 4 4 9 6 . 2 0 
7 0 . 5 4 0 1 . 1 2 
8 0 . 6 2 9 3 . 4 5 
9 0 . 6 2 9 3 . 1 7 
1 0 0 . 7 1 9 4 6 . 9 6 
1 1 0 . 7 1 9 4 6 . 9 6 
Mols P 8 0 6 in sample equals 46.96xl0*" s 
Yellow precipitates were thrown down from all 
samples except the last two. i n these, yellow solu­
tions were formed, xhe samples giving a yellow pre­
cipitate did not give a yellow colored filtrate. 
Neither did these filtrates give a precipitate nor 
take on a yellow color on dilution with water. The 
yellow solutions from samples Nos, 1 0 a n d 1 1 did not 
give a small yellow precipitate when diluted with 
wash water. 
E T H Y L E N E G L Y C O L , ( C H s 0 H ) 8 
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PYRUVIC ACID, GH3COGOOH 
2.5 c c or O.O36 mols of Pyruvic Acid added to 
the phosphate solution caused a very small green pre­
cipitate to form. The entire solution was colored 
green. On increasing the concentration of the pyruv­
ic acid in the solution other colors appeared. At 5 c 
concentration of pyruvic acid a black solution but no 
precipitate formed, A dark straw colored solution 
resulted from the addition of 10, 1 2 . 5 , and 15 cc. of 
acid to the phosphate-molybdate mixture. 
Page missing from thesis 
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TARTARIC ACID, HOOC(CHOH) 8 C 0 0 H 
sample No. Mols added 
Mols P g 0 6 x l 0 ~ 6 
held in solution 
1 0.0005 I .83 
2 0.0005 1.90 
3 0.0010 -0.70 
4 0.0010 -C.98 
5 0.0014 -0 .21 
6 0.0014 -0.35 
7 0.0027 -0.5b 
C
O
 0.0027 -0,42 
9 0.0053 -0.91 
10 0.0079 -0.42 
11 0.0133 -0 .77 
12 0.0200 1 3 . 4 4 
13 0.0266 48.44 
14 0.0333 45.44 
The concentration or i ? 8 0 s in sample Is 4 t t . 4 4 x l 0 ~ 6 Mols 
samples Nos. 1 L O ±2 gave a yellow precipitate. 
The other two samples, Nos, 13 and 14, gave neither a 
precipitate nor a yellow colored solution. The qual­
itative test for phosphorus was destroyed when the 
yellow color failed to develop In samples 13 and 14, 
CITRIC ACID, OHgCCOK'GHOHCOOK-CHgCOOH 
Mols P £C exlC" 6 
Sample No. Mols added held^ in solution 
1 0 . 0 0 0 9 1.40 
2 C.0C09 1.27 
C.0C19 1 . 3 ^ 
4 0.0019 1 , 62 
5 0 . 0 0 3 8 1 . 69 
£. 0.0038 1.97 
7 0.0057 1 . 6 9 
co 0.0057 1 . 76 
9 0.0076 4.15 
10 0.0076 4.01 
11 0.0095 42 . 38 
12 C.0095 see below 
13 0.0114 48.44 
14 0.0114 48.44 
The concentration of P o 0 5 in sample Is 48.44xl0~° Mols 
All precipitates formed, were canary yellow in col 
cr, Samples 1 1 and 12 gave very small precipitates 
and samples 13 and 14 gave no precipitates at all. 
When precipitation of the ammonium phosphomolybdate 
was completely prevented the solutions remained color­
less. The filtrates obtained by filtration of the 
yellow precipitates were not colored. On dilution 
with water, the filtrates neither gave a precipitate 
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nor took on a yellow color. Furthermore, additional 
ammonium nitrate and nitric acid added tc sample No. 
12 failed to cause any more precipitation. 10 grams 
of ammonium nitrate added to sample No. 1 3 failed to 
bring down any precipitate. Sample No. 14 was held 
24 hours for observation and neither a precipitate 
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DISCUSSION OF THE EFFECT OF SOME OTHER ORGANIC,ACIDS 
T h e e f f e c t c f p o l y b a s i c a c i d s o n t h e p r e c i p i t a ­
t i o n o f a m m o n i u m p h o s p h o m o l y b d a t e i s m o r e p r o n o u n c e d 
t h a n t h a t o f t h e f a t t y a c i d s . E a c h c o m p o u n d h a s a 
d i f f e r e n t e f f e c t o n t h e r e a c t i o n . I t r e q u i r e s l e s s 
o x a l i c a c i d t h a n e i t h e r t a r t a r i c a c i d o r s u c c i n i c a c i d 
t o p r e v e n t p r e c i p i t a t i o n . C i t r i c a c i d , w h i c h i s a t r i -
b a s i c a c i d , h a s a g r e a t e f f e c t o n t h e r e a c t i o n . 
P y r u v i c a n d g l y c o l l i c a c i d s h a v e d i s t u r b i n g e f ­
f e c t s o n t h e r e a c t i o n . T h e t w o a c i d s h a v e d i f f e r e n t 
e f f e c t s f r o m e a c h o t h e r . P y r u v i c a c i d p r o b a b l y r e ­
d u c e s t h e m o l y b d i c o x i d e s i n t o l o w e r v a l e n c e f o r m s 
w h e r e a s t h e e f f e c t o f g l y c o l l i c a c i d i s v e r y s i m i l a r 
t o t h e e f f e c t o f o x a l i c , t a r t a r i c , a n d c i t r i c a c i d s . 
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SUCROSE, C i e H e e O n 
M o l s P 8 O B x l 0 " * 6 
S a m p l e N o ; G r a m s a d d e d : M o l s a d d e d : h e l d i n s o l u t i o n : 
1 2 0 0 . 0 5 8 0 . 1 4 
2 2 5 0 , 0 7 3 1 . 1 2 
3 3 0 0 . 0 8 8 2 . 9 5 
4 4 0 0 . 1 1 7 0 . 5 6 
5 4 5 0 . 1 3 2 7 . 8 8 
M o l s o f P g O e i n e a c h s a m p l e e q u a l s 4 8 . 4 4 x 1 0 " * ° 
A l l p r e c i p i t a t e s w e r e c a n a r y y e l l o w i n c o l o r . T h e 
f i l t r a t e s , r e s u l t i n g f r o m t h e r e m o v a l o f p r e c i p i t a t e s 
f r o m t h e s o l u t i o n s , w e r e c o l o r l e s s . E v e n t h o u g h a l l 
p h o s p h o r u s h a d n o t b e e n p r e c i p i t a t e d , a d d i t i o n a l a c i d 
m o l y b d a t e a d d e d t o t h e f i l t r a t e s d i d n o t c a u s e a n y 
f u r t h e r p r e c i p i t a t i o n o f t h e y e l l o w c o m p o u n d . 
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ACETONE. C H a ' C O » C H s 
M o l s P s O B x l O ~ 
S a m p l e N o . M o l s a d d e d h e l d i n s o l u t i o n 
1 0 . 0 3 4 - 0 . 1 7 
2 0 . 0 3 4 - 0 . 3 5 
3 0 . 0 6 8 - 0 . 7 0 
4 0 . 0 6 8 0 . 0 0 
5 0 . 1 0 1 0 . 0 0 
6 0 . 1 0 1 - 0 . 0 7 
7 0 . 1 3 6 - 0 . 0 7 
CO
 
0 . 2 0 4 - 0 . 3 5 
9 0 . 2 0 4 - 0 . 6 3 
1 0 0 . 2 7 3 1 1 . 7 5 
1 1 0 . 3 0 7 4 8 . 4 4 
1 2 0 . 3 0 7 4 8 . 4 4 
M o l s 0 6 i n s a m p l e e q u a l s 4 8 . 4 4 x 1 0 " ® 
T h e f i r s t t e n s a m p l e s g a v e a y e l l o w p r e c i p i t a t e 
I n a d d i t i o n t o a p r e c i p i t a t e , s a m p l e N o . 1 0 g a v e a 
y e l l o w c o l o r e d s o l u t i o n . P r e c i p i t a t i o n w a s p r e v e n t e d 
i n s a m p l e s 1 1 a n d 1 2 b u t y e l l o w s o l u t i o n s w e r e p r e s e n t . 
I f p r e c i p i t a t i o n i s c a r r i e d o u t i n t h e p r e s e n c e 
o f f o u r g r a m s i n s t e a d o f t h e u s u a l e i g h t g r a m s o f a m ­
m o n i u m n i t r a t e 0 . 2 7 3 m o l s o f a c e t o n e w i l l p r e v e n t t h e 
p r e c i p i t a t i o n o f a m m o n i u m p h o s p h o m o l y b d a t e . 
A n o t h e r r u n w a s m a d e c o n t a i n i n g a s l i g h t l y w e a k e r 
s o l u t i o n o f p h o s p h a t e . E n t i r e l y n e w s o l u t i o n s w e r e 
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u s e d b u t t h e s a m e m e t h o d o f p r o c e d u r e w a s e m p l o y e d i n 
t h i s r u n t h a t w a s u s e d i n t h e o n e g i v e n a b o v e . T h e 
r e s u l t s a r e : 
S a m p l e N o . 
1 
M o l s a d d e d 
M o l s P 8 0 e x l 0 " 6 
h e l d i n s o l u t i o n 
0 . 1 3 6 - 0 . 5 6 
2 0 . 1 3 6 - 0 . 0 7 
3 0 . 2 0 4 - 0 . 4 9 
4 0 . 2 0 4 - 0 . 2 8 
5 0 . 2 7 3 2 . 9 6 




0 . 3 0 7 4 6 . 8 9 
0 . 3 0 7 4 6 . 8 9 
T h e c o n c e n t r a t i o n o f P 8 0 B i n s a m p l e e q u a l s 4 6 . 8 9 x 1 0 " " 
B e g i n n i n g w i t h s a m p l e N o . 5 a n d c o n t i n u i n g t h r o u g h 
N o . 8 , t h e s o l u t i o n s w e r e c o l o r e d y e l l o w , N o s . 7 a n d 8 
g a v e n o p r e c i p i t a t e s . W i t h t h e e x c e p t i o n o f t h o s e 
s a m p l e s c o n t a i n i n g 0 . 2 7 3 m o l s o f a c e t o n e , t h e r e s u l t s 
o f t h e t w o r u n s a r e i n e x c e l l e n t a g r e e m e n t . 
S t i l l a n o t h e r r u n w i t h a c e t o n e w a s m a d e t o s t u d y 
t h e e f f e c t o f i n c r e a s i n g t h e c o n c e n t r a t i o n o f a m m o n i u m 
n i t r a t e i n t h e s a m p l e w h e n s u f f i c i e n t a c e t o n e w a s p r e s ­
e n t t o p r e v e n t t h e f o r m a t i o n o f a y e l l o w p r e c i p i t a t e 
w h e n o n l y 8 g r a m s o f n i t r a t e w e r e u s e d . 0 . 3 4 1 m o l s o f 
a c e t o n e w a s a d d e d t o s e v e r a l f l a s k s , a l o n g w i t h t h e 
u s u a l a m o u n t o f p h o s p h a t e s o l u t i o n a n d a c i d m o l y b d a t e . 
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T h e t o t a l v o l u m e o f t h e s a m p l e w a s h e l d c o n s t a n t a t 
1 5 0 c c . Ammonium n i t r a t e w a s a d d e d i n v a r y i n g a m o u n t s 
f r o m e i g h t t o s i x t e e n g r a m s . A f t e r s h a k i n g t h e s a m p l e s 
f o r t h i r t y m i n u t e s , t h e o n l y p r e c i p i t a t e s f o r m e d w e r e 
i n t h o s e s a m p l e s c o n t a i n i n g s i x t e e n g r a m s o f n i t r a t e . 
T h e p r e c i p i t a t e s f o r m e d w e r e v e r y s m a l l s t i c k y o n e s 
a n d a l l s o l u t i o n s w e r e c o l o r e d y e l l o w . I t i s d o u b t f u l 
i f t h e y e l l o w p r e c i p i t a t e f o r m e d , b y t h e a d d i t i o n o f 
s i x t e e n g r a m s o f n i t r a t e , i s a n o r d i n a r y p r e c i p i t a t e o f 
a m m o n i u m p h o s p h o m o l y b d a t e . A t l e a s t , t h e p r e c i p i t a t e 
I s v e r y s t i c k y a n d d o e s n o t h a v e t h e a p p e a r a n c e o f a m ­
m o n i u m p h o s p h o m o l y b d a t e . 
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D I S C U S S I O N OF RESULTS 
T h e e f f e c t o f o r g a n i c m a t t e r o n t h e p r e c i p i t a t i o n 
o f a m m o n i u m p h o s p h o m o l y b d a t e i s c o m p l i c a t e d . A l l o r g ­
a n i c c o m p o u n d s s e e m n o t t o h a v e t h e s a m e c h a r a c t e r i s t i c 
e f f e c t . F o r e x a m p l e , t h e r e a r e c e r t a i n c o m p o u n d s , s u c h 
a s o x a l i c a n d t a r t a r i c a c i d s , t h a t p r e v e n t t h e f o r m a t i o n 
o f t h e y e l l o w p r e c i p i t a t e a n d a t t h e s a m e t i m e g i v e a 
c o l o r l e s s s o l u t i o n . T h e r e a r e o t h e r c o m p o u n d s , s u c h a s 
e t h y l a l c o h o l a n d a c e t i c a c i d , w h i c h p r e v e n t t h e f o r m ­
a t i o n o f t h e y e l l o w p r e c i p i t a t e a n d g i v e a y e l l o w s o l ­
u t i o n . 
S o m e o r g a n i c s u b s t a n c e s n o t o n l y p r e v e n t t h e p r e ­
c i p i t a t i o n b u t s e e m t o h a v e a s o l v e n t e f f e c t . F o r e x ­
a m p l e , t a r t a r i c a c i d w h e n p r e s e n t i n v e r y s m a l l a m o u n t s 
p r o b a b l y d i s s o l v e s p a r t o f t h e p r e c i p i t a t e . Y e t , w h e n 
l a r g e r a m o u n t s a r e p r e s e n t t h e s o l v e n t e f f e c t I s p r o b ­
a b l y c o u n t e r b a l a n c e d b y a d i s t u r b i n g e f f e c t o n t h e r e ­
a c t i o n . T h u s , a p r e c i p i t a t e i s t h r o w n d o w n w h i c h r e ­
q u i r e s m o r e s o d i u m h y d r o x i d e t o d i s s o l v e i t t h a n t h e 
p r e c i p i t a t e w o u l d h a v e r e q u i r e d i f n o o r g a n i c m a t t e r 
h a d b e e n p r e s e n t d u r i n g t h e p r e c i p i t a t i o n . 
A n o t h e r t h i n g i n e x p l i c a b l e a t t h i s t i m e i s t h e 
s u d d e n e f f e c t o r i n s t a n t a n e o u s p r e v e n t i o n o f f o r m a t i o n 
o f t h e y e l l o w p r e c i p i t a t e w h e n t h e o r g a n i c m a t t e r h a s 
b e e n i n c r e a s e d b y o n l y a s m a l l a m o u n t . 
A n i c e y e l l o w p r e c i p i t a t e w i l l f o r m w h e n a c e r t a i n 
c o n c e n t r a t i o n o f o r g a n i c m a t t e r i s p r e s e n t . Y e t , t h e 
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o r g a n i c m a t t e r m a y b e i n c r e a s e d , u s u a l l y b y l e s s t h a n 
0 . 1 m o l s p e r s a m p l e , a n d p r e c i p i t a t i o n i s c o m p l e t e l y 
p r e v e n t e d . 
T h e r e s u l t s o f t h i s i n v e s t i g a t i o n b e a r o u t t h e 
s t a t e m e n t o f H u n d e s h a g e n t h a t o r g a n i c m a t t e r i n t e r f e r e s 
w i t h t h e f o r m a t i o n o f a m m o n i u m p h o s p h o m o l y b d a t e . E v e r y 
o r g a n i c c o m p o u n d s t u d i e d h a s s o m e e f f e c t o n t h e r e a c t i o n . 
C o n t r a r y t o t h e s t a t e m e n t o f M a d e r n a , i t h a s n o t 
b e e n f o u n d p r a c t i c a l t o a d d s u f f i c i e n t n i t r i c a c i d t o 
c a u s e t h e p r e c i p i t a t i o n o f a l l p h o s p h o r u s w h e n l a r g e 
a m o u n t s o f o r g a n i c m a t t e r a r e p r e s e n t . T h e c o n c e n t r a ­
t i o n o f n i t r i c a c i d w i l l h a v e t o b e s o l a r g e t h a t a n y 
y e l l o w p r e c i p i t a t e w i l l d i s s o l v e i m m e d i a t e l y i n t h e 
s t r o n g a c i d , A s m a l l p r e c i p i t a t e w i l l f o r m w h e n a 
s m a l l a m o u n t o f n i t r i c a c i d i s a d d e d t o a s a m p l e w h e r e 
p r e c i p i t a t i o n h a s b e e n p r e v e n t e d b y c e r t a i n o r g a n i c 
c o m p o u n d s , s u c h a s a c e t o n e , e t h y l a l c o h o l , a n d a c e t i c 
a c i d . A d d i t i o n a l n i t r i c a c i d w i l l n o t c a u s e a p r e c i p ­
i t a t e t o f o r m w h e n s u c h s u b s t a n c e s a s t a r t a r i c o r c i t r i c 
a c i d s a r e p r e s e n t . I n n o c a s e h a s i t b e e n f e a s i b l e t o 
a d d s u f f i c i e n t n i t r i c a c i d t o c a u s e c o m p l e t e p r e c i p i ­
t a t i o n w h e n l a r g e a m o u n t s o f o r g a n i c m a t t e r a r e p r e s e n t . 
I n a d d i t i o n t o t h e i n f o r m a t i o n f o u n d c o n c e r n i n g 
t h e d i s t u r b i n g e f f e c t o f o r g a n i c m a t t e r o n t h e p r e ­
c i p i t a t i o n o f a m m o n i u m p h o s p h o m o l y b d a t e , w e h a v e l e a r n ­
e d m a n y o t h e r t h i n g s o f i n t e r e s t . 
T h e " o f f i c i a l m e t h o d ' , ' u s e d b y m o s t a g r i c u l t u r a l 
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l a b o r a t o r i e s f o r t h e d e t e r m i n a t i o n o f p h o s p h o r u s i n 
s o i l s , f e r t i l i z e r s , e t c . , s t a t e s t h a t a n y m i n e r a l a c i d , 
i n t h e p r e s e n c e o f p h e n o l p h t h a l e l n a s a n i n d i c a t o r , 
c a n b e u s e d f o r t i t r a t i n g t h e e x c e s s s o d i u m h y d r o x i d e , 
a f t e r a m m o n i u m p h o s p h o m o l y b d a t e h a s b e e n d i s s o l v e d i n 
t h e e x c e s s b a s e . We h a v e f o u n d t h a t s u l p h u r i c a c i d 
c a n n o t b e u s e d s a t i s f a c t o r i l y f o r a c c u r a t e t i t r a t i o n 
w h e n p h e n o l p h t h a l e l n i s u s e d a s a n i n d i c a t o r . A m i l k y 
c o l o r a p p e a r s n e a r t h e e n d - p o i n t a n d a n a c c u r a t e t i t r a ­
t i o n w i t h t h i s a c i d i s a l m o s t i m p o s s i b l e . I n f a c t , 
s u l p h u r i c a c i d c a u s e s a m i l k y c o l o r t o a p p e a r I n a n y 
o r d i n a r y t i t r a t i o n o f s o d i u m h y d r o x i d e w h e n p h e n o l p h ­
t h a l e l n i s u s e d f o r t h e i n d i c a t o r . I n t h e p h o s p h a t e 
t i t r a t i o n , n i t r i c a c i d g i v e s t h e c l e a r e s t e n d p o i n t a n d 
h y d r o c h l o r i c g i v e s a s a t i s f a c t o r y s h a r p e n d p o i n t . 
H y d r o c h l o r i c a c i d i s m o r e s u i t a b l e t o u s e s i n c e n i t r i c 
a c i d w i l l n o t r e m a i n s t a n d a r d i z e d f o r a n y c o n s i d e r a b l e 
l e n g t h o f t i m e . 
When t h e P e m b e r t o n M e t h o d i s u s e d f o r t h e e s t i ­
m a t i o n o f p h o s p h o r u s i n a m m o n i u m p h o s p h o m o l y b d a t e , 
a m m o n i u m n i t r a t e s o l u t i o n s h o u l d n o t b e u s e d t o w a s h 
t h e p r e c i p i t a t e . A g o o d m a n y q u a n t i t a t i v e t e x t s , s u c h 
a s S c o t t ' s " M e t h o d s o f C h e m i c a l A n a l y s i s ' , ' s u g g e s t e i t h e r 
a m m o n i u m o r p o t a s s i u m n i t r a t e s o l u t i o n s f o r t h e w a s h . 
L u n d e l l a n d H o f f m a n ( 8 ) o n l y u s e 1% s o l u t i o n o f p o t a s ­
s i u m n i t r a t e t o r e m o v e t h e n i t r i c a c i d f r o m t h e p r e ­
c i p i t a t e . We h a v e f o u n d t h a t a l l a m m o n i u m p h o s p h o m o l y b d -
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a t e p r e c i p i t a t e s w h e n w a s h e d w i t h a m m o n i u m n i t r a t e a n d 
d i s s o l v e d i n a b a s e c a n n o t b e e s t i m a t e d a c c u r a t e l y b y 
t i t r a t i o n . On a d d i t i o n o f a c i d t o t i t r a t e t h e e x c e s s 
b a s e i n t h e s o l u t i o n , t h e p i n k c o l o r g r a d u a l l y f a d e s 
u n t i l t h e l i q u i d i s c o l o r l e s s . B y a d d i n g a f e w d r o p s 
o f p h e n o l p h t h a l e i n a f a i n t p i n k c o l o r w i l l r e a p p e a r . 
T h i s p e c u l i a r p h e n o m e n o n w i l l o c c u r u n t i l t h e p i n k 
c o l o r h a s b e e n d e s t r o y e d a b o u t f o u r t o f i v e t i m e s . I n 
t h e c a s e w h e n p o t a s s i u m n i t r a t e s o l u t i o n h a s b e e n u s e d 
f o r t h e w a s h t h e e n d p o i n t i s c l e a r a n d a n y a d d i t i o n a l 
p h e n o l p h t h a l e i n a d d e d w i l l n o t c a u s e t h e p i n k c o l o r t o 
r e a p p e a r . 
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CONCLUSION 
I t I s e v i d e n t , f r o m t h e d a t a g i v e n i n t h i s p a p e r , 
t h a t o r g a n i c s u b s t a n c e s h a v e a d i s t u r b i n g e f f e c t o n t h e 
p r e c i p i t a t i o n o f a m m o n i u m p h o s p h o m o l y b d a t e . T h e d i s t u r b 
i n g e f f e c t s e e m s t o b e d i f f e r e n t w i t h d i f f e r e n t o r g a n ­
i c c o m p o u n d s . N i t r i c a c i d w i l l n o t p r e v e n t t h e e f f e c t 
e v e n t h o u g h l a r g e a m o u n t s m a y b e a d d e d t o t h e s o l u t i o n 
c o n t a i n i n g t h e m i x t u r e o f p h o s p h a t e - m o l y b d a t e s o l u t i o n . 
T h e n a t u r e o f t h e t r u e e f f e c t o f o r g a n i c m a t t e r 
o n t h e r e a c t i o n I s u n k n o w n . H o w e v e r , i t i s b e l i e v e d 
t h a t t h e r i g h t r o a d l e a d i n g t o t h e s o l u t i o n o f t h i s 
p r o b l e m c a n b e f o u n d b y d e t e r m i n i n g t h e c a u s e o f a 
p r e c i p i t a t e f o r m a t i o n w h i c h r e q u i r e s m o r e s o d i u m h y d r ­
o x i d e t o d i s s o l v e i t t h a n w o u l d b e r e q u i r e d i f t h e p r e ­
c i p i t a t e h a d b e e n f o r m e d i n t h e a b s e n c e o f o r g a n i c 
m a t t e r . 
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